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JACK A. J A M E S 
CONSULTING GEOLOGIST 

TELEPHONE: GILBERT 5 - 0 5 6 6 211 BELLAIR ROAD 

RIDGEWOOD, NEW JERSEY 

December 20. 1962 

Mr, G, 0, Ensign. Jr. 
Copper Range Company 
White Pine, Michigan 

Dear Chet: 

I submit herewith my report of the structural 
investigation at the Ore Knob Mine. Ashe County. North 
Carolina. 

The available data, as I interpret them, did 
not reveal the structural coritrel for ore at Ore Knob, 
but it did illuminate the geologic setting of the 
deposit. The sulphide mineralization is an eplgenetic 
feature distributed in response to local forces. The 
ground preparation created by these forces is more 
likely to continue downward than laterally. The 
predominant component of force acted vertically, or 
nearly so, and the component acting laterally was 
dissipated in the foliation of the country rock. 
The structures of response merge laterally into the 
gneissosity, but they can be expected to have continuity 
downward. 

The causative geologic event for the 
structural development and the sulphide emplacement 
is not exhibited in the geology evident in the vicinity 
of Ore Knob. The geophysical reflections, especially 
magnetics, measured there may permit speculation on 
a causative event. 

The main vein exists beyond the boundaries 
of the ore shoot, but without the benefit of sulphide 
concentration in a keel area the standards for ore 
will be difficult to meet. This study failed to define 
a reason or control for the concentration of sulphides 
in the keel area amd does not predict the existence of 
another. 

R/BTSpectfully s 

Jack A. James 

itted. 



ORB KNOB MINE 

Structural Analysis 

An ansLLysis of the structural information 

assembled by the geological staff at Ore Knob failed 

to reveal the structural control for the emplacement 

of the sulphide mineralization, and consequently, 

no additional sites can be indicated as especially 

favorable for ore mineralization. The information 

reviewed does provide reasonable evidence for some 

conclusions as to the structural setting of the 

deposit, but unfortunately, none of the conclusions 

can be translated into pinpoint targets to be tested 

for ore. 

The geology of the ore body, as mined, has 

been recorded with considerable attention to economic 

mineralization. The adjacent geologic elements have 

been recorded with less assiduity. The opportunity 

to recover the latter information is gone with the 

disposal of core from the hanging and foot walls, and 

is lost in the inaccessibility of the mine workings. 

The ore-bearing structure is identified 

essentially by the presence of sulphide mineralization. 

Vhere, and if, the structure is not so mineralized, it 



is doubtful that it would be or has been recognized 

either in the outcrop or in drill core. The raw 

material for a structural study is the distribution 

of sulphide mineralization. 

Observations of structural features recorded 

by the geological staff were compiled by Mr, Ben 

Morgan on vertical sections that accompany this 

report. The observations were brought together from 

notations on sections, plans, drillhole logs, and 

sketches of walls and faces in the workings. The 

compilation which was made on sections at each 100 

feet from 00 through 3OOOW shows 

a) the attitude of regional gneissosity, 

b) slips in the hanging wall that dip NW, 

c) slips at depth in the westernmost sections 
that intersect the line of section at a 
low angle, 

d) that the regional gneissosity is deformed 
locally at the margins of sulphide mineral­
ization and along the planes of slippage, 

e) that the ore-bearing structure has been offset 

by later faulting. 

The distribution of sulphides is shown in 

Plate I by a series of vertical sections from lOOW 

through 29OOW. This presentation illustrates 

a) a marked bend in the ore structure above the 
keel area, 

b) that the dip of the ore structure decreases 
at depth with the most pronounced flattening 
below the keel area, 



c) a multiple vein pattern at depth in the 
sections west of 2100W where the keel area 
disappears. 

The configuration of the footwall of the ore 

structure was reconstructed to test its relationship 

to the position of the ore shoot. This configuration 

is illustrated by contours in Plate II, The reference 

plane is parallel to the base line at the property, 

i.e,, N 60° E; it dips SE and migrates 35 feet per 

100 feet of vertical depth; it passes through the 

baseline at elevation 26OO, The contour values are 

the distance from the reference plane to the footwall. 

Where the figures are positive, the ore structure is 

southeast of the reference pleine, and where the figures 

are negative, the ore structure lies northwest of the 

plane. The presentation in Plate II shows 

a) a nearly horizontal axis of bend in the ore 
structure above the keel area, 

b) a coincidence of position for the base of 
the, ore shoot and the pronounced flattening 
of dip on the ore structure, 

c) an interruption of the axis of bend from 
section 00 to lOOOW, 

d) the rake of the ore shoot and that it crosses 
the folding pattern on the ore structure 
where the axis of bend is interrupted, 

e) minor folding that is oriented in the direction 
of the rake of the ore shoot, but at a 
steeper angle. 

The points outlined above include all the 



s~t::ructural elements recognized by the review and 

c^ampliations. The absence of a datum or reference 

pZl.ane for unraveling the structural history Is a 

s-^^vere deterrent to a structural analysis. 

The ore structures at Ore Knob are local 

r '•matures that have been imposed upon the regional 

m-^-tamorphism. They align with the structural grain 

o :±* the metamorphic background and weeikly contrast 

w^ithi it; they dissipate strength as formal features 

b 3^ separating into multiple planes and laterally 

m. ̂ rge into the pre-existant gneissosity. The 

stalphide mineralization distributed along the ore 

s 'fcructure is eplgenetic. 

The weak and local structures at Ore Knob 

t> ontrast markedly with the strong through-going 

s- -fcructures produced by the Appalachian orogenyt and 

•t^Jtxo stress that produced them surely contrasts just 

£k_3 markedly with the stress of the orogeny. The 

ojrogeny was overwhelming of a large rock mass, but 

t^Iae stress at Ore Knob was of sufficient magnitude 

o n l y locally to induce relief by rupture. The 

:s^i:ress active, at Ore Knob need not be associated with 

t=lxe Appalachian orogeny. 

It is generally conceded that the forces 

c»dr the orogeny were compressional from the SE toward 



the NW, non-rotational, and supplemented by a 

significant gr avi tati onaJ. force acting vertically. 

A strong structural gra.in was developed. It is not 

surprising that local forces active at Ore Knob 

would be resolved along the same directions, as 

indeed, they were. 

The problem is to correlate the reaction 

that produced the ore structures to a causative 

geologic event, and preferrably, to an event that 

also can account for the sulphide emplacement. An 

examination of the gross geologic features in the 

vicinity of Ore Knob fails to reveal reasonable 

teuigible evidence of such an event. Geophysical 

evidence, however, may provide an intangible clue. 

An anomeilous magnetic pattern is situated 

some 1000 feet southeast of the outcrop of the ore 

structure. Although this feature probably does not 

reflect sulphide mineralization, it may reflect a 

geologic event related to that mineralization. 

If we speculate on the possibility of a 

basic intrusive, say gabbroic in kind, many of the 

aspects of the setting at Ore Knob can be rationalized 

rather easily. A small intrusive would be expected 

to gain access along the structural grain and to 

assume a tongue or sill-like shape. The anomalous 



magnetic pattern conforms to the structural grain. 

The forces produced by a small intrusive 

would have a large component acting vertically; they 

would be focused into a zone of maximum intensity 

upward from the intrusive, and the intensity would 

diminish laterally. Relief of the stresses would form 

splay structures upward that would fade or merge 

laterally into the gneissosity. Such a speculation 

fits the circumstances at Ore Knob. 

Sulphide mineralization associated with 

basic intrusives is a common geologic phenomenon, and 

the appEirent lack of an alteration halo to such mineral­

ization, especially in a high grade metamorphic back­

ground, is not uncommon. No unusual circtimstances 

are demanded by this speculation to rationalize the 

Ore Knob occurrence. 

The actual existence of a basic intrusive 

at depth southeast of Ore Knob is not verified by 

the evident geology. The possibility is permitted by 

the geology, and it may be permitted also by the 

geophysical evidence. The magnetic data should be 

processed to check this point. 

The evidence of this structural analysis is 

not definitive to the search for additional ore at 

Ore Knob, but it does emphasize some probabilities. 



The ore structures at Ore Knob are local phenomena, 

and the forces responsible for them likely were 

applied locally at depth. They dissipate strength 

laterally and merge into the gneissosity, but they 

are likely to continue as formal structures downward 

toward the source of deforming forces. The distribution 

of sulphide mineralization is apt to conform to the 

formal structures, and thus, to have continuity 

downward rather than laterally. 

The keel eurea yielded a large part of the 

tonnage taken at Ore Knob. This analysis fails to 

define a reason or control for the concentration of 

sulphides in the keel area, and consequently, does 

not predict the existence of another. The main vein 

exists beyond the boundaries of the ore shoot, and it 

is mineralized, but without the benefit of sulphide 

concentration in a keel area the standards for ore 

will be difficult to meet. 

The concept speculated upon in this report 

perhaps is of limited value in the search for additional 

ore at Ore Knob, but the concept may be of considerable 

value as a working hypothesis in the search for another 

Ore Knob. The mathematical processing of magnetic 

data at Ore Knob could change the status of the concept 

from permissive to probable. 
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The application of forces locally speaks 

itself for the repetition of these circumstances at 

other locales. If these forces are created by intrusives 

basic in kind and their presence at depth can be 

detected by magnetic methods, then a workable technique 

is available for that Important first step of selecting 

from the region the specific locales for further 

exploration attention. Induced polarization methods 

used at Ore Knob responded clearly to the sulphide 

deposit, and IP in this region should give a reasonable 

check for sulphide mineralization in sufficient volume 

to be a potential ore deposit to a depth below the 

surface in the order of I5OO feet. Where sulphides 

are suggested by IP, geochemistry may add a significant 

clue to the presence of valuable metals in the 

sulphides. 

This analysis identifies the Ore Knob deposit 

as an eplgenetic feature that is locally imposed on a 

background of high grade metamorphic effects, and 

which has a better probability for continuity downward 

than laterally. It permits speculation on the geologic 

event that may be the parent for Ore Knob, and hints 

at a working hypothesis that may be valuable in exploring 

this geologic province for other deposits similar to 

Ore Knob. 
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JACK A. J A M E S 
CONSULTING GEOLOGIST 
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RIDGEWOOD. NEW JERSEY 

8fto««ibcr 20, 1962 

Copper K«in̂ e Cmapimy 
White Fine* Iiiei4̂ p!ur> 

pear c^oti 

2 Bxihm%t %t0ro%'i%b my report of the struotural 
invostiga'M.on a t tho OfO Ktmh :Mino« Aab« Cmmty^ Siorth 
OajN»lit}er* 

"Sivet ^vaiiablo ddto» as I ioterpfoli tiho«»» did 
not irovoal îb«» stfo«ti^a^ oimti^X for ofe mt ore Kta^b, 
but i t did iXluminato t^o £̂ oolos;i€> sot t ing of the 
d«i»oslt * 'I3&0 0»:ls9^^<» minoraiiEatioii i e mi oi>ii^onotie 
feature distr ibuted ifi respon^o to ioeaX foreos* tiio 
grpimd 'propar&tioa or@ated b|r ttiose foreos I s «»bro -
^ileoly to oemtinuo ^owrtvuf^ ttiOD iatortikXlya tho 
^rbdoeainoht oiKsjp̂ onont of foifOo ^ t o d vertloi^lkji^v or 
iiOar3L$r so* eitd l^o o^sponosst ^otiiiiS la^ore^i;^ was 
disSi^oted in tho £^oliatioi3 of l^o oountr^ roo^«. 
T ^ atruoturos of rospoaso m6rm S^atoraXly* into tho 
gneissosity* imt tsmy a&n bo OJSi?betod to have oontimtlti^ 
dos*iiw©rd-» 

llio oeae£»tiire gooloisio oy<mt for tim 
struoturtkl^ doiê Xopeaonî  and tho i»ri%|Nt̂ do s«apla«4affi>4̂ t 
i s not oathibited in tSatO ^ooSogrr o^d4»»t i» tbo vloinitj^ 
of Pr<> j:«iot>« i:iio ^oo^lkfsioai roflootions* espeoioltir 
j^Si^otios» aoosurod th^oro î csty i>oii»it spobrilation on 
a Oeiasativo events ~ 

11)0 Qiain vein ovis ts bojroicd the bouodiiuHtoo 
of tho ore ahoot« but «»ithou^ tl&o b^mi^fit of orilt^lde 
oofjoontration in & ^ooi &t0^ tho stat»d«urds for ore 
%riii bo diff imtl t to moot* i M s stttd^ failed to define 
a jtrndon or oon t r o l for the oofioeentrfttion of sois^^dos 
in tho kool 'ar#& «and' does '«tbt i>i*'b^ot the oxistOnoo of 

riOlt A» <lffittOS 

ttod|» 



oari mm mm 

An analysis 9f th© stjpuetnraCl lnfor«3iiitiiSn 

asaei»bi'«4 by th» .^e«?.os*o«»i a taf f a t Or« ICraoTr f a i l ed 

t© roireal th« atinnotural oontroi for t?io ^^aplaO'̂ s^srit 

of the sulalildd ainos'fili»«itlonj, ie>i«d oonSia^^uOrttij'j 

tto odd!iKion«^ s i t e s oan be indiioatod e$ os^ooia33.|)' 

farorabl-s f0.3r 02?© iiilm9rall.^,fition* XJio litf<>si?5ait.lo?>. 

rovl«av«4. do«)S ppdvi.d^ rsftsojiaibl^ ©"sridOnoo for 3<»n®' 

oonoiiisS.on0 aa tp tilsto t̂i'rii.r5^nrn3- r.e'tt.S/ng of' tha 

dopftifsl*?, but U!|fo,?'t»*tmit0j.,r> n&^p- Of ^h© con.c?,tt&lons' 

m&n be':trft^s»letftefl .Into pi-nj>cint,.. ffear-itots to .h'& t&st^ . 

for-ojp«»' 

ifho so«*io«jr of tho ti.r*?* bo<?̂ y, ŝ jj ssln?!4»,. hac 

.booft r©oor«?.e<a ^ t̂tfe, ©©nsidorGblo fett:S«ftion t.p :-fc<?Oricssio 

miribr«>J;ieiticna. "̂gfe© adiaoisrst;.. ^Oio3?l« olewonts .^h^re 

b:oo.«- r6oord:Od; with ioss^ >.s».tdpity.»' •Tho .O.t^o*turiity ' 

to rooovor the l a t t e r itifoarmatioh IS gorto .wi.tfe, .thQ 

di^f^sai of «or© from th». he#^i»ig: and j.foot ..:wiill»# .and 

i s i09 t ih: thid Inao.o^ssibiil^y of the .tdi«i«.' vcrleings* 

. tiio--oro*t»o«kri«0-str«^ 

oss^^tioii jr by-:tbo .^reo'onoo' of .ettipiiido minerjalijsaftion* 

Whoro.|. tm4 if.» thO' stimotu,ro. i«t:: f^.t::-s^ 'minor«4i»ed'# i t 
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i t doubtful tba t i t woal4 bo or >ms boon reoognised 

o i tb^r i a tho outorop or i n d r i l l ooro« 'me ra^ 

moteri^kl for a atrttotor<al »ti»4r i« tho diatr ibiution 

of sttlpbi4e min«rali«ation« 

0bd9rvation«> of struotu.ral foatur«s ' r«eord«d[' 

by ttvo jseologioal s t ^ f ti>oro oeEsipilod b / Rr* @«n 

l̂ torgfint. <&».yortlcal s^ootiona t&iat .ad^omĵ .Tiy thiat 

roi»otrt, tha obiior'ti^tioiso voro broui^bt tocr'S^thor frtm 

notfttio^ns-o'ti airot^Ona;^ l>l.̂ ana.» tt̂ ^̂  logri^r ^<t 

okoteh^o of t̂ Tĵ la iind raoes in tho tsr0rki4rif!̂ i» • 'srtio 

oosjpilattP.n: %r{ilOb M&ti saodo On $«»otien^ a t o<aoh. iOe-

foot frOB) CO taiTdtigh p̂OOU |ihO«rs 

a> thijt. .a^titudo OT. p«^o«t&l i^^ 

Id) «ilip^,iri:t;;M.V.l3u%ii#t3|g-H'«l-l 

O) ..i^i^$ :&i. d$».{%th ifk thi& «roi»t0rMBt|O:6t O.«oti0»a! 
.tiiJU-t. Ir«t<^v«>e0% tb;«> l i n o Of'«&otire»^ Ot :» 

4-) Shfl̂ t tfeO. regi.O.)*ul.,-: g»0 i»6«0 i ty i e 4«nrof8io4 •. 
^.:lOjl|«»liKv#t.. t^OV^^ 

*)• tfeot tiM^ •oro*^*a*ii»^^^^ 
• • • • • t > y ' l s s t o * ^ - f « M ^ 

t l ^ 4lj&-t3fiautiOA of oui$>la4doa i s .sho.t«». In 

.Flats I toy a $orl.od of v*r t io -^ ooot.loiiO f*•.©»• l^ow ' 

. tl^j>ti4^; ^uoow.* ^£ii« pro^o^t^tiott i i i t t ^ t r a t ^o 

<$.)' a. iar̂ kiCsd hmd lri tho oro otruotttr:«)- iMUOvo tiiio 
. i ^ ^ i . oroo.» . 

b) i ^ t ' . t i ^ Mip of :tiiO'Or:o o.tfisottiMrO''doi@.rooi|.# -
.:i!t.%:M'0iiiix .tsit^ -t^o :i^o»t i»tf^noui}«o4 ^ flati^ottins 
" bî l'oii/'- t^O: k.ool oroft* 



o) o multi^pio iroin pot torn ot d»pth in tho 
$«otion!$ woi»t o f J!?l̂ '0tf 'H îKPo tfeo feooi oroo 

to t&© p^^ititJ-a o f ih® ^.r^ «Jfeo.ot». m i s ^fs-tfi-juration 

t#. lXluiitrsto<? W 0oat«**?j*9 4«? Pluto .II«. 1 ^ ^ ref^rmnai 

100 . f to* of r o r t i oo l " ttoj^t^j i.t i?aj*soO':tfiro.«3fi t l ie 

j80ttt~*o.sj3t !7.f i,fie i^.fo3?«?^oo.>l-an'*, '̂ *i'S r#t®f»9 *}h>i f±^j i j tm 

jiionOA • -TJa* 3>r^**^toti:0ti ^ I'̂ .^t^r 3;:i:. ^s*mm • . 

tt^ ;» .noari^-Ja»Oi^i^0«^«lt'i 4if̂ ^̂  i?? W'^ i>T$ 
.̂ trs f̂tas*̂ •̂ :̂ ^^^o:«^^ ora^kit 

i>; a ooirtoi^ottoft iSt* :i«*^iM«it?i-i!o^-t^ ;Mij?? of 

pt'-dikp on...tfi^ oro, 9.$rnot«^^;-:^. • 

^^ ^ ljt^3?s?^i»ifiOn o f t ^ , ^ ^ .«î :;;?)on*i f roa 

^ 0 f 0 i 4 i l * ^ .|S^ttorJV :«a : ^ 0 . OŜS: .»t^^^ 
ts^oro-ti^-.ftj^o ^o,f .^ijOll«J';.^«:vi.in^o^^ 

., .._^....,v*«i»ng':^'^* M^ ^'i i i to^:-:-. in fi*«'^ 4 

.otOi9!por''^flo* • • • " • • • • fn. 

l lJ^ ; pointir: ^a t l i i i o * ! 
•**»«ls»ao,;«ii|..^^ 



otrtsotiiral olo^imto reoognisod by tbo ro'^sw amd 

oo{apiiatio»o« 11̂ 0 oî aonoî  of & datum, .or. rof oronoo -

pl^no ttsiS' t^r^iV'^i.t?^ tho' otroot.iir%i hi..otory io. a 

oov«ro ^otorr^nt to a otri^oturoi i^noiyoioi! 

.ti7.o ore otrtjo-fearoo. e t oro Kitote wapo .ioooi: . . 

footaroo .that havo b.o.«n impoood. .ttipon tis^ ro.£iorti*l 

ao'̂ tsĵ î̂ î̂ '̂ i.it*'**-* 'Hioy ^ijgn vitiai tiio jgt.raotfiFAl ^ai^n 

of. tt3iii?i..teotsafciO p̂fcl* baiisicisrourid an4. voofesly :Oontyak»t 

-witlj i t | th.ey *lai*lp>s,to ^t.ron.gtH ŝ a .foat^al. foot«r©« 

l>y ai^jji^ratlftg; i«t» is^ltij?!^ I^lati^s .̂ rwl l a tor ally. 

i3«ipJiijti.̂ :tela<;.Sc*Xl3!at40tv .t̂ ^ ja|.Oi"ig- tivs .oi'o- • 

• -'Hvi ŵ tikis ^nvS.lO'̂ .iil sts^aotii^osj at :i33?o Kô b-

oontroot- .c^^feo^l^ witli tlio.' •aus'Ga-î  44»rot^*^fiain^ 

Ott̂ aOtar'PO- ]i>rod«oos5. by tliO iipjig îî Me ,̂̂ : or^^^^yir: Stf«i 

iWEio «:t?a;̂ if ttifti pro<a»icoî  ^-i-m mf-&ty ooiitrcMSta ̂ JviOt 

0^ «ar*s'sifSl'ir •-ŝ ^ thiO strO'^«: of- tlia •osro/̂ fe-î jf.̂  • -^o 

orogosior '̂»os'...o.'rorwJ50lic^ sa i.ô ®̂-4*eofc-fe5&e.Oii t>ut 

tho o.trooo'ot:'Oro .Snob. wsBb̂. of .oviffioi.ont,.»i&iEiiifeis<io 

oray iooj&lly tc iĉ Ui.ci-© .roli«f by .r.tt|»ture* th'Q-

ot2t*«0O':Oo*̂ iyo 0:t € .̂0 iCr..ot̂  .noo«i. .»ot bo Ba»iS(ooiOit.̂  with 

tbo [̂̂ ^̂ «v@tMi#n o%i».̂ nr<̂  

It.;. i#. .̂̂ ori%ll3>* oonoo<&o4 :th&t tho - foiir^oo 



î hiA U f̂ non^rotaitionalp on4 Ottpi^«Bnont«>d by « 

o l e n i f l o a a t gro t r i to t io t io l . f»roo sio*i»(s ir.o.*?'tio«,iiy« 

..̂  o.ti"On£î  otruottiJi''f.2i ^ a i n voo <lovolopo«t^ Xt X» not 

otcrsMMijiing: tue.t i.o^ol fo.r'oo^- ootivo' .ot - oro Kn&h 

would he rftsolHro«5 aXan^ t h e namo d i r o o t i o n n , R.*! 

ttifi j s r o b l ^ . 1 ^ to , oarrisl^tG th'S' roeot ion. 

tJifti; p#o<^tiv*4 ti'*!®' OS"©' .s;.truot«r«o t o a ottHoattlv® 

:̂oolO(@io- ovojjt* .̂tssi ^mf-i^^tisbty'i ttj- siifov^int t h o t 

.etloo <s<&n a<JoO!i«t fi>r tJi» '̂sulpiidct*} impX.si&&iHiint „ Ait 

vioi.n4S;y o.r tii;̂ <? fCiiOb '£i-i^J^. %P- roVife*tl. I'tî ^on.̂ UMle 

oî «Jt»irje!.Oj -i40v̂ «;i(*/M'« KU^* istroyido ^». .4i->-tAni^;t-l0 oiKto«. 

.£'U'i «4fi@ra«i0,'̂ 'i4«' mik0Siî ii.<i ^att.Osi^ 1J«3 $tit(Ji.«i>@.od 

0 ^ 0 ' %$M -f'^^-i ' m ^ v m ^ 'î f :^*o oiit«!roj> of tfeO ©ro 

:f(f§0%mt:'^^^0i^i^^^ -isikî  |r«srfi«*t -a 

gUM l̂Ojg^ ^mmv̂ i r^l«$o4 t o ^i^^t 'i9in:0jrisil,i«^ilon« 

%t wo oi»ooolsitto. oi« tho p.&e^ib:iiit|F .of a 

bOoio iii:tx%l0i^t9.:s .. ..OdX' ^^N^il^lo I n iE);lmi«. &;M»y' of thO 

Oi$f)OOto. of;:;th« oot^luig' **% O'mi: -iSm>'̂  ^on' Iso mfioymliisoii 

t o #aio-aOO'OOO'Olo«(,{| tiM' ttv^otH-r^i^ (SJ^nin ;Mid t o 

.«£i9««i)00 -p .ioiit^o o r lii l lMiitto oh^i^o* ^ o .om»mj»iou« 
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m a ^ o t i o .jjottorn. .oonfoz«ao; to tho strwottiraX gjraini 

m& fov̂ mA .pro4«o«>̂  ^y a isEiaii' intryotvo 

woul.4 hift'3'o a l«(i"0'iî  oompanaont .aotifjig ^^rtio«»llF.t thoy 

vmuld bo tmiixmd i n t o î . t&one of-m.03Eimiso i n t o n ^ i t y 

dietJiiiioJi l*i.,toi?'JS*3.1y« .l4«Xi«iif of t h o att.rfe«60!5f .^ould form 

l^atoiT'^.iy wvto t^^ (^oi*-^0..^1tjr» . SttOh a v^e^iJilaktion. 

f i t o ^ f i t*if'-4j-u*a.t3ta.'»0-«iS' ':it o^o K;J*OI>., 

3vO».'plii*Sip ;4;l.ns*'''^laa.tior*, a^iadoiatad w i ^ 

b;c»oif<i?-liS,̂ *':v»î i'̂  i 4 4 <5ia îiurt gaia*o^«> •pJ*o5«'i»a.Ottoi*6 f*n<l 

tSiOs:*^a!^*i;i'% 4,^J4 of lÔ i .it;l̂ <ar.ia>»;S,0it4 iuia.0 t o eM f̂h iain«*ral« 

iafttiorv.,.. WiaO^JiaTti ;isii.& 1*1^ f^*a«i« S4«».taigt>3:*x4iJ.idO baiOk<i» 

SMPO 'iSkmrnfi^X iJiy if.hisi s}i»oifwlai^i?.i»n tio .r*iti©i*iai.lAo ^ o 

.0rO ^ROt& «it'#«.iS!î .«;»>0;'3.» 

^:V0. .SM#>».ftl. a*ial?»3itioŝ ^ of m hm%*̂ . in.4!« .̂«f.i.iro 

4 t 4 o ^ ^ i -^o^^^^^^t o|j o.î o 5iniG '̂ i a aott. ^0.¥d.:fi-ad by 

•tho ..i9f#( îiî 4 '.g^l^^^ .• .'Sh« $>.OiiOiSSilit}^ t o |>orsia.tto<? .t^r 

t h o {pH»lo^;« k̂ml i t m'oy h& p - ^ m k t t i ^ a i » o bf t̂ î« 

jg«i^i^yi^.io%I -'o#^<^hco.^ 'HiO »sî £n'<ii»tio <iakt& «l^tj<14 -l»3 

:'|»roO< |̂M$«̂  t O : ' : ^ , 0 ^ .iyLj^ P«!ipt^«. : 

. - 'l%^vO^:.«l0^0 O'f t M o . # . t9^0 tU3^ 

not 4«fi i i^t l^ :to tho oi$«$rit%JS% oro ^t. 

'Ot'O: ^IC^h«: l>%t̂  i t 4^0?» i$̂ 9i3̂ l̂ 0i.&O 0:̂ 0(0 :$^Mi!41i^O0.« 



^ o o^o otJt^otiiroo ot Ore ^nob .aro loo&l pliis9ios>.«̂ .̂» 

B̂K̂  t:he fos^ooa .ro.ts^ottOlbltt for tifettsa Hk*ily i*roro • 

.n^g^i'od loo®3.iy' a-*' do$>th.. l ^ y «Ĵ -..js»igi«tt$ ©t3t-c»a§<̂ «. 

iot-oy^lly sat^ m^Tf̂  issto -feiâo" ^oiOi&Oi5i;ty*:#- ^ ^ t l^oy 

^aro lltS^ly "<> «o»)tt.s..«ua ae i^rftiol fcv^ru's^twre'.K 4c)*»Kfearel 

towfflir** vfe© sio.fer«i© of «iof$̂ rRi5.aĵ  fo..roOs..» "Jts.© 4i.sifribotion 

-a-f SHTlpixidUa m.iŵ r«»1.1.ett<ii-.«>i.4 io apt ^ oor«foirJn 'i'.o tho 

formoi s*t.raot«r.o.O:» anil tto*js.,. t o hiav .̂ oon&l»it;dty 

.4<jr*e>wa'p*i. :)f'-.wii34or th*«i: .^tii'»r^\iy., • 

tonno^T© -fi'aî mi,- 01? or©- i^Jiotr, • '^E^.& -leam^yntB fsailo to 

tiofins* H *».t>iafeo»t 0 r o^Hv^os. i^or-'(iifeo iM>jso.f»n f̂.>atiOi:̂ . o f 

j{SfUi:p|ji.40.ri .i^i:* .Viie ' k \ ^ . t^^'eo,*. 'S9S<2' •:00>^*'0t.!^.*orKt:3;^',. .iS^^^O 

jso.'t y>rod&o% .*fit« •̂ ŝ B̂i'fe.î ô̂ ' o '̂ -imothigtir*. fh^- m^M v-mtn 

jaasioti* h -̂̂ 'myd -î iî  limsm'ijsiX'A'im of Istvo or«» gii0 '̂v,|̂  m ^ i t 

i o pii**ioredi««««A»vtoH» "y^^hoijt tl^io bew&fi.t of .'^«jiti^ide 

OOnO«f«i!fes:'*tti»rj it'» a;..is;o«»'l ar»«t th© ®.t*in*i.*«f<A!? TiOi* C*«'» 

« a l l tsi* :.«4S8.̂ S?i«t«3. t iifO »«.«** . 

• • .'tho Oonoo^t fpooulot^o4' 'UisoR In. .thle. ro.i>0:i*t 

pr^rho^ i o of liisiito<S vaiuH in the B^jirch f«>r ad4lltio»ol 

oro at'Oro>ilQn©h, bttt:'the^ oonooif** ©oy bo. of. ooa#idi6afObl.o 

<v^tso OS "̂  w«3r^in^ ii^ypothooia i o tho oonroh for sutothor 

0]rO.'-̂ Khiĥ  thO: .tBOthomOktiO^ fU^OiN^ 

«loto o t ^y-o Knoh o^ol«t ohflLnipn tho sitot»o of tho oonoop^t 

fr«Ha $«xt)!looiiro to ]»rohob3to* 
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Tho Opij»lication of foro^o i o c i i l l y J^poelcfi 

i t E o l f for tko r«spOtit loa of thoso oirciaRstnnoos a t 

othoiv loooloo* IT the^io ...for^os » ra qr«*at-e«i W .iPtri»oiTo« 

b a a i c i n kind and fchfelr p?^o&o»oo a t dep th ©an bo 

dot.<&<ito4 hy oi^.^iift^ic m0tho<ij?.» fehon. n. wor?<-eMe tJi&chMQuo 

l e o'vftlS.JSiblĉ -. fojr th&t i tepor tunt flr»t.«' i iOp of .JSoXootiflg.. 

from ilj.»i r^^.pn. thti apttol-flo tttpoi.o? fo r fortTiiir 

o»plo.rotio»ii »,fe.t©iition., Induo.od igjolfikriaevtl^st* .etothodo 

usod .:0t Ore Kn^li. s-ooivpncloti oloivrly t o thu Ritl|)hido-

doiM>Alt, awd XP i n t l t ie r©a'5.*>n iiaiowld gJ/v^. o r-O&Oonohi.e 

ehfeOk ?,'.or iioXiihidt^- ialnoi-^allati.fe£.»>n ifi .•eQffio.io:nt: .TOlfB»o 

fe) h©'iii p!>t<}ft-ii..ai OJ'O despcibli tt' tit d^p.vi-i, {>.eiO(* tho 

fiurfaco ^n. -̂ hQ o;v40r- <?r i^Oii f«ft.t« 'A?>̂ &̂!Pf̂  aulipiii^^O 

*ir0 fcjii£;£ji?-jit.O(ii by .2P« ^sJOOhemlot^-y «iay ttcsd i* fel^nlflooftt 

o l o o to ,.tho .j^ro.atiChot' i&f Vttiu&t»l» jse.tfĵ isj it^ 'thfi> • 

£«tlpihl(i-eO.» 

13-iiB .̂\!Eil>-|slie ltitentifil«io the J..»rfe Knob, dop^oit . 

o»-Bn:Oji^i:^onistie;.'^i'*i^ is. ipoolly iff.jto&oG oo «. 

hoofcgyiP̂ OWd Of .hij|5̂ ;'(@3t'©do sftOtsaaorphio . offootor ^ 0̂̂  

whioh hoo A feotto*" ¥>*'th«^i2;lt^ for .«ontS:nuity (iow»««iriJ 

thon .li&'tori^ly«. I t p^ltoito e^Ooulation. on- U%» £i«ol«»^e 

ovent 'î hft̂ -ifiO'ir bo th$ pievriont for oro Kcwh*:- otiS hinto 

ot o:'wori£in@-..̂ h$''$!O.̂ 0':̂ ^̂ ^ .-tholi. .stô r ho iroioBhle in. oAplorinir 

thi.o .|g)^lp.^io. p$Hi>̂ ii%o<>-.f or othtsr ..40i^.oito-^.imilo>r. to 

• O r o • • K h o h w •• • •••̂-


























































































